Abstract Balai Padang Adat is one of the traditional building in tropical area. The characteristic of this building is large, long and deep dimention but it has limited area of the openings. Field meassurement for 3 days and 3 times (09.00, 12.00, 15.00) is used to identify factors that affect daylighting performance. This research found that daylighting performance was in poor quality. The outdoor illumination is very high which reached 100.000 lux caused by latitude, altitude and cloud cover. The latitude is 2 o in the south from the equator's line and the altitude is 450 meters above sea level which close from the sun. The cloud cover is minimum lower than 40%. The indoor illumination can reach 1 lux as the lowest level during the day caused by obstruction, overhang, shape and space of the building, material reflectance, area and position of the openings. There is a building in the west and east and a vegetation in the south as an obstruction. This building has a large dimention with double layer room, but it has minimum material reflectance of the wall and floor. This building has a minimum area of the openings, high position of the openings near the overhangs and also long dimention of the overhang. Meassurement was done in Laras-Pematang room as a living room and Bilik room as a bedroom and kitchen. Overall, daylighting performance of this building can not meet standart activity such as illumination value, daylighting factors and daylighting distribution from morning to the evening.
I. INTRODUCTION 1
Balai Padang Adat House at South Borneo is one of the traditional building inhabited by Dayak Meratus people. It is located in the tropical area that has a large potention of daylighting for passive systems of lighting from morning to evening (figure 1). Balai Padang Adat House is the biggest one on the map and small building around is the housing of each family. Balai Padang Adat House has a large, long and deep dimension with double layer room (figure 2), but has only minimal openings between the wall and the roof extends from end to end of the wall and hight opening (figure 3) which does not required with previous research minimum WWR 20% and high recomendation up to work plan 1,7 meters [16] .
This research is important because there is a different activity of the occupant in the last and present. The design was adapted to the conditions of past occupants which did activity out of the building from morning (06.00 AM) to the evening (18.00 PM) because all of the people worked in the fields that has a far location from this building [9] . In the present, occupants do many activity in the building from morning to evening. Now, there are only traditional ceremonies every year and people does not live in this building because there are many part of the building is broken. But there are potention to reuse this building if it has been repaired.
Balai Padang Adat House is located in 2 o 29'59" -2 o 56'10" south latitude, highlands area 450 meters above sea level and has a distance 138 kilometers from the city. There are 3 tipes of Balai Adat in South Borneo, Balai Padang, Balai Jalai and Balai Bidukun [9] . They have different characteristics related Building and openings. Balai Bidukun and Jalai have openings on the roof as a toplighting strategy. Building in tropical climate has 2 design strategy related openigs, toplighting and sidelighting [7] . There are 4 component of toplighting, clerestoriy, monitor, sawtooth and skylight. This strategy is used in large building and has a long depth. Sidelighting can be used in small building because it can not reach area far from the openings. There are 3 factors that affect sidelighting strategy, shape, area and opening position [14] . Increasing opening area or window to wall ratio (WWR) can increase daylight faactors. Increasing opening postition can increase daylight factors. Vertical shape of the openings is better than horizontal shape. In the previous research, increasing 10% openings area can increase 7% illumination value. Better recomendation of opening area is 20% related to the previous research [15] . Better recommendation for openings position is 2.7 to 3 meters of upper opening and 1 meters or lower openings [16] There are several factors that support daylighting performance related share, area and opening position. They are overhang, material reflectance , shape and dimention of the building and obstruction [7] . If the overhang is getting longer, it can decrease daylighting performance. Increasing 0.7 meters length of overhang can decrease 8% illumination and 2 meters can decrease 25% [10] . Minimum ratio length of overhang and high of the opening is 1 : 1.2 for better daylighting performance. Material reflectance affect daylighting distribution inside the building. Using low material reflectance can decrease illumination value 33% for wall, 33% for floor and 51% for ceiling [5] . Dimention of building related floor area and depth. Larger room affect decreasing daylighting performance because daylight can not distribute evenly. Obstruction such us trees and buildings can minimize daylighting enter into the reoom. Factors related obstruction is distance and high of the obstruction.
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Sun as a source of natural lighting can be devided into 3 types, daylight, sunlight and reflected light. Tropics area is dominated by daylight and overcast sky condition 10.000 lux. Location of the object determine the latitude and altitude that can affect illumination level outside the building before enter to the buildings.
II. METHOD
This research use field meassurement to identify daylighting performance on Balai Padang Adat and factors that affect it. The dependent variable related to the quantity of illumination value, Daylighting Factors (DF) and daylighting distribution. Result of illumination value is compared with standard illumination [12] , result of daylight factors is compared with standard daylight factors [6] and result of daylighting distribution is compared with first standart [1] and second standard [13] to identify dalighting performance related present occupant activity. Field meassurement can be devided into 2 stages. First stage is meassuring geometry of the building and second stage is meassuring daylighting. Field meassurement did on dry season (April to October) at 3 days and 3 times [13] (table 1) . Daylighting meassurement did indoors (figure 5) and outdoors (figure 6). Meassurement is using lux meter tools with a LX1010BS model that has a 4% accuration for illumination lower than 10.000 lux and 5% for illumination upper than 10.000 lux. Indoor meassurement take place in 4 room and use TUU and TUS [11] and grid pattern every 1 meters in Bilik rooms and every 2 meters in Laras-Pematang rooms (figure 2). Total meassurement spot in each room shown in table 2. Occupants did activity and lived in their own house shown in Table 3 . In the past, occupant did activity outside the building. Now, occupants do many activity inside the building. There are 3 factors that affect it, livelyhood systems, education and family member (Table 4) .
B. Sky and cloud cover Condition
First and third day show outdoor illumination value is high because overcast condition of cloud cover. At the first day cloud cover condition at 09.00 and 15.00 is 40-60%, 0-10%, at 12.00 is 0-10%. At the second day, cloud cover condition at 09.00 until 15.00 is 80-100% ( Figure  7 ). Third day show result as same as the first day.
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C. Outdoor Illumination value result
Outdoor illumination value show a high value in 3 days and 3 times. Minimum value is 11.400 lux at 15.00 PM and maximum value is 109.500 lux at 12.00 AM. Average outdoor illumination value for 3 days is shown in figure 5 below. First day and third day show the same pattern is caused by minimum cloud cover condition in first and third day.
D. Indoor Illumination value result
Indoor illumination value show a low value in LarasPematang room, Bilik 1 room, Bilik 2 room and Bilik 3 room altough outdoor illumination value is very high. Average indoor illumination value for 3 days in each room shown in table 6, 7 and 8 below. Illumination standart for Laras-Pematang room as a living room is 120-250 lux, 120-250 lux for Bilik as a bedroom and 250 lux for Bilik as a kitchen [12] . Average illumination value in Laras-Pematang room as a living room is not meet illumination standart (120-250 lux), Bilik 1, Bilik 2 and Bilik 3 room is also not meet standart illumination for as a bedroom (120-250 lux) and as a kitchen (250 lux). Maximum value take in several spot in room that is located near the openings or the door. Based illumination standard, design of Balai Padang Adat house is not meet standard for present occupant activity. [6] . 
E. Daylight Factors result
Daylight factors show a low persentage in LarasPematang room, Bilik 1 room, Bilik 2 room and Bilik 3 room. Average Daylight Factors for 3 days in each room shown in table 9 below. Daylight Factor standard for Laras-Pematang room as a living room is 1,5%, 1% for Bilik as a bedroom and 2% for Bilik as a kitchenhigh. Average Daylight Factors in Laras-Pematang room as a living room is not meet standart (1,5% Bilik 1, Bilik 2
and Bilik 3 room is also not meet standart as a bedroom (1%) and as a kitchen (2%).
Balai Padang Adat house has a worse Daylighting Performance from the result of illumination value and Daylight Factors which not meet standart for activity. We can see the performance from figure 3. Left picture show out of the building is very bright and we can not see inside the building from the dark colour in openings and doors. Centre and right picture show condition in LarasPematang room and Bilik room is dark.
F. Distribution of daylighting performance result
Indoor illumination and Daylight Factor is used to identify performance related to the activity in every room. Distribution of daylight is used to identify performance when light enter to the room. Daylight distribution is identified by 2 standart. First standart in table 14 to identify persentage area in the room that meet standart of illumination [1] . Second standart in table 15 to identify the possibility of glare which calculated from comparison of minimum illumination to average illumination value [13] . Based on the first standard (Table 14) , daylighting distribution in every room is not meet standard 40%. It show that daylighting can not distibute well in LarasPematang room, Bilik 1 room, Bilik 2 room and Bilik 3 room. Based on the second standard (Table 15) , LarasPematang room is meet standard at 15.00 PM, Bilik 1 at 09.00 AM, Bilik 2 is meet standard all day and Bilik 3 did not meet standard at all. In Laras-Pematang, Bilik 1 and Bilik 3 rooms, there are high illumination value near the openings that make contras between the area near the openings and area far from the openings. Factors affecting the high value of illumination outside building
1) Latitude
Balai Padang Adat is located in south of equator line at 2 o , it can make this area receive high sun radiation all year. Outdoor illumination meassurement for 3 days and 3 times is very high because of this factor. Meanwhile, outdoor spot meassurement is located in front of the building. Orientation of the building is 315 o in NorthWest that can make the building receive high sun radiation all day in front, left and right of the building. Outdoor meassurement spot receive high illumination of the direct sunlight with 20.000-90.000 lux at 09.00 AM, 30.000-100.000 lux at 12.00 AM and 10.000-30.000 at 15.00 PM.
2) Altitude
Meratus Highlands area is located in 450 meters above sea level. High outdoor illumination is also caused by this factors. In the tropics area, average illumination value is 10.000 lux, but in the field meassurement this research found minimum outdoor illumination value is 11.400 lux at 15.00 PM. It show that this area has a high potention of daylighting.
3) Cloud Cover
Overcast sky has a 90% of cloud cover. Observation for 3 days show minimum cloud cover (Figure 6 ). At the first day and third day, cloud cover condition at 09.00 and 15.00 is 40-60%, 0-10%, at 12.00 is 0-10%. At the second day, cloud cover condition at 09.00 until 15.00 is 80-100%. Minimum cloud cover in this location can support latitude and altitude position and cause high outdoor illumination value up to 100.000 lux. Factors affecting the low value of illumination outside building:
Obstruction
Obstruction affect ERC (External Reflected Component) and can reduce daylight level. Balai Padang Adat house has an obstruction in left, right and behind the building (Figure 8 ). In the left side, there is a building 0,4 to 1 meters from Balai Padang. In the right side, there is a building 2 to 3 meters from Balai Padang and there is a vegetation as an obstruction behind Balai Padang. Obstruction in left, right and behind side can eliminate daylight level in Bilik rooms. There is no obstruction in the front of building, so Laras-Pematang room which located in front of the building receive a daylight higher than Bilik room. But, daylight in Laras-Pematang room is eliminated by overhang. 
Overhang
Overhang is one of the design in tropical area. This building has an overhang on all sides because there is an opening alll side of the internal and external wall. Overhang can be devided into 2 type in this building, long overhang in Laras-Pematang room and short overhang in Bilik room. Laras-Pematang room has a big dimention of the openings but also has a 3 meters length of obstruction. Meanwhile, Overhang in Bilik room has a short dimention 0.3 to 0.5 meters length but also has a small dimention of the openings.
Overhang above the openings can reduce daylighting level. Overhang 0.7 meters can reduce 8% illumination and overhang 2.5 meters can reduce 25% illuminance [3] . flat overhang can also reduce 38% illuminance [10] . this factor affect poor daylighting performance. 3. Dimention of The Building Dimention of building affect daylighting distribution inside the building [5] . Balai Padang Adat house has a total length of 20.2 meters, total width of 16.5 meters and total area of 262 m 2 . Balai Padang Adat house has a Laras-Pematang room as a centre of the activity and Bilik room as a secondary activity around the Laras-Pematang room. It has a double layer configuration that can make natural lighting from the openings can not enter to the centre room of this building. Related to this configuration, daylighting strategy that can applied to this building is top lighting. Balai Padang Adat do not have a opening on the roof as a toplighting strategy. Natural light can enter by openings on the wall and illuminate area around the openings (figure 11 to fogure 17).
Material Reflectance
Material reflectance is very important to distribute natural lighting inside the building. Sequence elements that affect the reflectance in the building are ceiling, wall and floor [5] . Balai Padang Adat house do not have a ceiling and have a high position of the roof. Material on the wall and the floor is bamboo or wood which has a dark colour and low material reflectance (Figure 3) .
Material reflectance in Balai Padang adat house is 5-10% [5] in floor and wall. Low material reflectance affect IRC (Internal Reflected Component), so that high outdoor illumination value up to 100.000 lux can not enter maximum into the building. Illumination value in LarasPematang room show higher than Bilik 1, 2 and 3 because there are yellow and green colour of windonw in LarasPematang room.
Opening Area
Opening area is defined by WWR (Window to Wall Ratio. Geometry meassurement show that WWR less than 20% as a standart minimum WWR to get a good daylighting performance. All of the openings more than 20% of WWR in Laras-Pematang room. 3 from 8 openings more than 20% of WWR in Bilik 1 room. 2 from 7 openings more than 20% of WWR in Bilik 2 room. 2 from 4 openings more than 20% of WWR in Bilik 3 room.
Laras-Pematang room has a highest WWR 45% and there is no obstruction in there, but daylighting performance is poor because of long overhang 3 meters and large dimention of Laras-Pematang room. In another room, Bilik room has a small WWR 5-10%.
Opening area is one of the important factor for daylighting performance as a sidelighting strategy [5] . Minimum WWR in Balai Padang Adat less than 20% affect to the poor daylighting performance. There is a potention to increase opening area until WWR 20% based on the previous research [15] . (Figure 10 ). This condition is not accordance with the previous research that give recomendation to opening position, upper openings less than 3 meters and lower openings more than work plan 1 meters [16] . opening position in Laras-Pematang room is 1.7 meters to 3.3 meters and opening position in Bilik room is 1.7 meters to 1.9 meters.
High openings is better to reach area far from the openings. In this case, opening position in every room is located behind the overhang. Large openings in LarasPematang room behind a long overhang 3 meters and small openings in Bilik room behind a small overhang 0.3 to 0.5 meters. There is no distance between upper of the openings to the lower of the overhang. It can reduce daylight enter from the openings and can not reach area far from the openings. Daylighting performance in every room is shown in figure 11 related Daylight Factor profile from the area near the openings to the area far from the openings. NorthSouth Section of Daylight Factors on Laras-Pematang room show that datlight factor is not meet the standard, can not reach area in the south side and reduced in every meassurement spot (2 meters). East-West Section of Daylight Factors on Laras-Pematang room show that daylight factor increase in area near the door. Door as a part of the openings is important to increase daylighting performance related present occupant activity.
There is a window in Bilik 1 room. North-South Section of Daylight Factors on Bilik 1 room and East-West Section of Daylight Factors on Bilik 1 room show that effect of window to increasing daylight level is not too significant. Daylighting performance is better in 4 meters area from the openings.
North-South Section of Daylight Factors on Bilik 2 room and East-West Section of Daylight Factors on Bilik 2 room show that daylighting distribution in every meassurement spot is well because this room has a small dimention with openings around the wall that can enter daylight from the left, behind and front side from the outside.
Bilik 3 room is the smallest room in Balai Padang Adat house. North-South Section of Daylight Factors on Bilik 3 room show that decreasing daylight factor is not significant compared to the Laras-Pematang room and Bilik 1 room which has a large dimention.
IV. CONCLUSION
This research found that daylighting performance in Balai Padang Adat house was in poor quality. Large potention of daylighting outside the building can not acomodate daylighting inside the building related to the standart illumination value, daylight factor and daylighting distribution for present occupant activity. The design of Balai Padang Adat house need to changed to achieve comfort. Large dimention of the building, obstruction in left-reght-behind of Bilik room, niminum material reflectance, there is no distance between overhang and the openings, small opening area with WWR less than 20% and high position of the openings is factors that affect daylighting performance in this case.
Field meassurement did in august indicating clear sky condition because outdoor illumination value can reach 100.000 lux. Therefore, necessary to study in other months that show condition of the overcast sky 10.000 lux to identify daylighting performance.
This house is not recomended for the activity because it does not meet activity standard. This study recommends to be a change in building. Therefore, it is necessary to do research to identify the influence of factors that affect the daylighting performance in Balai Padang Adat house.
